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,WLVEHFRPLQJLQFUHDVLQJO\SUHGLFWDEOHWKDWIXWXUHGHYHORSPHQWRIWKHHQHUJ\VHFWRUZLOOFRQVLGHUWKHSURGXFWLRQ
RIUHQHZDEOHHQHUJ\SDUWLDOHQHUJ\IURPJDVXWLOLW\YHVVHOVDQGOHVVPRUHHQHUJ\IURPFRQYHQWLRQDOUHVHUYHVRIRLO
DQGFRDO
7KHUPDO FRQYHUVLRQ RI VRODU HQHUJ\ LV WKH ROGHVW DQG ZLGHVSUHDG WHFKQRORJ\ RI VRODU HQHUJ\ 2YHU PDQ\
FHQWXULHVHQJLQHHUVDQGDUFKLWHFWVKDYHSHUIHFWHGEXLOGLQJVSURMHFWVWRXVHDVUDWLRQDOO\QDWXUDOVRXUFHRIOLJKWDQG
KHDW  WKH VXQ )URP WKLV SRLQW RI YLHZ WKH FORVXUH RI EXLOGLQJV LQHUWLDO HOHPHQWV FDQ EH FRQVLGHUHG  KHDW
DFFXPXODWRU DQGZLQGRZVDQG URRPV  VRODUKHDW FROOHFWRUV DOORZLQJSHQHWUDWLRQRI VRODU UDGLDWLRQ LQ WKHYLVLEOH
EDQGVKRUWZDYHLQVLGHDQGQRWDOORZLQIUDUHGUDGLDWLRQORQJZDYHWROHDYHWKHURRP>@
7KLVWHFKQRORJ\DQGWKHV\VWHPVXVHGIRUWKLVWKH\ODWHUZHUHFDOOHGSDVVLYHV\VWHPVRUPHWKRGVRIXVLQJVRODU
HQHUJ\
7HFKQRORJLHV RU DFWLYH V\VWHPV IRU FRQYHUVLRQ WKH VRODU HQHUJ\ DUH HTXLSSHG ZLWK VSHFLDO VRODU FROOHFWRUV
WKURXJKZKLFKVRODUUDGLDWLRQLVFRQYHUWHGLQWRKHDWDQGWKHQWKURXJKDIOXLGXVXDOO\ZDWHURUDLULVWUDQVSRUWHGWR
WKHVLWHRUUHPDLQVVWRUHGLQWKHWDQN
)XUWKHUZHSUHVHQWDQDFWLYHV\VWHPRIQRQFRQYHQWLRQDOHQHUJ\FRQVXPSWLRQ
6\VWHPVGHVFULSWLRQ
7KH UHIHUHQFH V\VWHP WDNHQ LQWR DFFRXQW LV D JDV FHQWUDO KHDWHU 7KLV HTXLSPHQW LV YHU\ XVHG LQ 5RPDQLDQ
LQGLYLGXDOKHDWLQJV\VWHPV7KHJDVFHQWUDOKHDWHULVFRPSRVHGPDLQO\RIDFDVLQJIL[HGWRWKHZDOOLQZKLFKWKHUH
DUHDEXUQHUDFRPEXVWLRQFKDPEHUDIOXHJDVRXWOHWDPDLQKHDWH[FKDQJHUDFLUFXODWLRQSXPSDWKUHHZD\YDOYH
DQH[SDQVLRQWDQNYDOYHVIRUILOOLQJHPSW\LQJDQGYHQWLQJVHQVRUVDQGFRQWUROHOHFWURQLFV>@
7KHSURSRVHGV\VWHPLVFRPSRVHGRIDVWRUDJHWDQNZLWKGRXEOHFRLO7KHUROHRIWKLVWDQNLVWRLQFUHDVHV\VWHP
HIILFLHQF\UHGXFHFRVWVDQGWRUHGXFHLQVWDOODWLRQVSDFH)LJVKRZVDVFKHPDWLFGLDJUDPRIVXFKDV\VWHP
7KH V\VWHP ZKLFK LQFOXGHV WKH GXDO FRLO VWRUDJH WDQN LV IHG  DV LQ WKH FDVH RI VRODU GRPHVWLF KRW ZDWHU
FRQVXPSWLRQWKURXJKDVRODUFLUFXLWXVLQJDVLPSOHDXWRPDWLRQEDVHGRQWHPSHUDWXUHGLIIHUHQFH>@

)LJ+\EULGV\VWHPVFKHPHZLWKELRPDVVFHQWUDODQGVRODUWKHUPDOSDQHOV3RO\VXQ
7KHDFWLYHV\VWHPLVFRPSRVHGRIWKUHHVXEV\VWHPV
7KHFRQYHUVLRQVXEV\VWHPLQFOXGHVVRODUSDQHOVIRUFDSWXUHWKHWKHUPDOHQHUJ\DQGDX[LOLDU\QRQFRQYHQWLRQDO
KHDWVRXUFH
7KHWUDQVSRUWVXEV\VWHPLQFOXGHVGXDOFRLO WDQNEDWWHU\DQGFRQWUROHOHPHQWVRI WKHTXDOLW\SDUDPHWHUVRI WKH
ZDWHUWKDWJRHVWRWKHFRQVXPHUV
7KHFRQVXPHUVXEV\VWHPLQFOXGHVKHDWLQJIDFLOLWLHVDQGKRWZDWHUFRQVXPHUV
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&DOFXODWLRQDVVXPSWLRQV
6LPXODWLQJ WKH RSHUDWLRQ RI WHFKQLFDOO\ HFRQRPLFDOO\ DQG ILQDQFLDOO\ LQWHJUDWHG V\VWHPV RI WKHUPDO SRZHU
JHQHUDWLRQZDVDFKLHYHGXVLQJFRPSXWHUSURJUDP5(76FUHHQ>@
$QDO\VLVSURJUDPIRUUHQHZDEOHHQHUJ\SURMHFWV5(76FUHHQ,QWHUQDWLRQDOLVDPRGHUQWHFKQRORJ\LQIDFLOLWDWLQJ
DQDO\]HVRISUHIHDVLELOLW\DQGIHDVLELOLW\RIFOHDQHQHUJ\WHFKQRORJLHV
7KHSURJUDPLVPDGHXSRILQWHJUDWHGDQGVWDQGDUGL]HGDQDO\VLVPRGHOVWKDWFDQEHXVHGZRUOGZLGHWRHYDOXDWH
WKHHQHUJ\SURGXFWLRQOLIHF\FOHIDFLOLW\FRVWVDQGUHGXFLQJHPLVVLRQVRIJUHHQKRXVHJDVHVIRUYDULRXVV\VWHPVXVLQJ
UHQHZDEOHIRUPVRIHQHUJ\)RUDOOPRGHOVRIHQHUJ\FRQYHUVLRQWHFKQRORJLHVIRXQGLQWKLVVRIWZDUHLVXVHGVLPLODU
VWUXFWXUHWRIDFLOLWDWHGHFLVLRQPDNLQJ>@
)RUWKLVFDOFXODWLRQZHKDYHFRQVLGHUHGWKHIROORZLQJDVVXPSWLRQV>@
x $VLQJOHIDPLO\KRXVHZLWKDQDYHUDJHDUHDSURSRVHGPS
x 7KHIDPLO\FRQVLVWVRISHRSOH
x ,Q WKHDSSOLFDWLRQ WKHV\VWHPVZHUHSODFHGVXFFHVVLYHO\ LQ WKH IRXUFOLPDWLF]RQHV DFFRUGLQJ WR WKH
5RPDQLDQVWDQGDUG67$6IURP5RPDQLD
 =RQH,9±0LHUFXUHD±&LXF
 =RQH,,,±,DúL
 =RQH,,±7LPLVRDUD
 =RQH,±&RQVWDQWD
x +RWZDWHUQHFHVVDU\DFFRUGLQJWRWKH5RPDQLDQVWDQGDUG67$6LV
 OSHUVRQGD\UXQQLQJWLPHVHYHQGD\VSHUZHHNIRUUHVLGHQWLDOEXLOGLQJV
x 0HGLXPQHFHVVDU\RIWKHUPDOHQHUJ\LV
 :PSIRUEXLOGLQJVORFDWHGLQWKH,9]RQH
 :PSIRUEXLOGLQJVORFDWHGLQWKH,,,]RQH
 :PSIRUEXLOGLQJVORFDWHGLQWKH,,]RQH
 :PSIRUEXLOGLQJVORFDWHGLQWKH,]RQH
x 7KHFRVWRIQDWXUDOJDVLQWKH\HDULQ5RPDQLDLVHXURN:K,QWKH)LJZHVHHWKHWUHQG
RISULFHLQFUHDVHRIQDWXUDOJDVZKLFKUHLQIRUFHVWKHXVHRIV\VWHPKRZXVHQRQFRQYHQWLRQDOHQHUJ\
VRXUFHV
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)LJ(YROXWLRQRIQDWXUDOJDVSULFHLQWKHSHULRG
x 7KHSULFHRIDWRQHRIZRRGIXHOSHOOHWVLVDERXWHXURWRQH
x ,QIODWLRQUDWHLVDERXW
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x &HQWUDO KHDWLQJELRPDVV SHOOHWVZDVXVHG ZLWK DQ HIILFLHQF\RIDQG WKHKHDW FDSDFLW\GLIIHUV
IURPRQHFOLPDWH]RQHWRDQRWKHU
x 7KHDYHUDJHSULFHRIWKHV\VWHPFRQVLGHUHG
 &HQWUDOKHDWLQJELRPDVVV\VWHPZLWKDQGWKHUPDOVRODUFROOHFWRUVLVHXURN:
x )RUWKHV\VWHPPDLQWHQDQFHZDVWDNHLQWRDFFRXQWWKHYDOXHRIHXUR\HDU
x )RUWKHUHIHUHQFHFDVHWKHHIILFLHQF\RIWKHFHQWUDOJDVKHDWLQJZDV
6LPXODWLRQUHVXOWV
6LPXODWLRQ RI WHFKQLFDOHFRQRPLF DQG ILQDQFLDO SHUIRUPDQFH RI V\VWHPV WKDW XVH QRQFRQYHQWLRQDO HQHUJ\
VRXUFHVZDVDFKLHYHGWKURXJKWKHSHUIRUPDQFHLQGLFDWRUV>@
7KHUPDOHQHUJ\QHFHVVDU\7(1)LJDFDOFXODWHGDVZRUNLQJK\SRWKHVHVDQGUHVXOWLQJGLIIHUHQWYDOXHVIRUWKH
IRXUFOLPDWH]RQHV
$QQXDO IXHOFRQVXPSWLRQ IRU UHIHUHQFHV V\VWHP$)&5)LJE WKH ILJXUH VKRZV WKHDQQXDO IXHO FRQVXPSWLRQ
QDWXUDOJDVE\JDVFHQWUDOKHDWHULQWKHIRXUFOLPDWH]RQHV
 $QQXDO IXHO FRQVXPSWLRQ IRU SURSRVHG V\VWHP $)&3 )LJ D WKH ILJXUH VKRZV WKH DQQXDO IXHO ELRPDVV
FRQVXPSWLRQE\FHQWUDOELRPDVVKHDWHULQWKHIRXUFOLPDWH]RQHV
 )XHO SULFH FRQVXPSWLRQ IRU UHIHUHQFHV DQ SURSRVHG V\VWHP )3&5 )3&3 )LJ E WKH ILJXUH VKRZV WKDW WKH
SURSRVHGFDVHFRQVXPLQJOHVVPRUHHQHUJ\WKDQWKHUHIHUHQFHVFDVHDQGWKLVLVEHFDXVHWKHSULFHIRUQDWXUDOJDVLV
LQFUHDVLQJHYHU\\HDUDQGWKHHIILFLHQF\RISURSRVHGFDVHLVKLJKHUWKDQWKHUHIHUHQFHVV\VWHP
6\VWHPSULFH63)LJDWKHILJXUHVKRZVWKHILQDQFLDOFRVWRIWKHLQYHVWPHQWIRUWKHSURSRVHGV\VWHPLQWKH
FRQVLGHUHG]RQHV
5HGXFWLRQRIJUHHQKRXVHJDVHVHPLVVLRQV5*+*)LJELIZHXVHGWKHSURSRVHGV\VWHPLQVWHDGRIUHIHUHQFHV
V\VWHP ZH PDNH D FRQVLGHUDEOH UHGXFWLRQ R *+* HPLVVLRQ DQG YDOXHV GHSHQGV RQ ZKLFK ]RQH LV SODFHG WKH
SURSRVHGV\VWHP
,QWHUQDOUDWHRIUHWXUQ,55)LJDLWLVDQLQGLFDWRURIWKHHIILFLHQF\IRUWKHLQYHVWPHQWDQGWKHILJXUHVKRZV
WKDWWKHV\VWHPKDYHPRUHWKDQWKHOLPLWIRUDQHZLQYHVWPHQWLQ5RPDQLD
3D\EDFNSHULRG33)LJEWKHILJXUHVKRZVWKHSHULRGLQZKLFKWKHLQYHVWPHQWLVUHFRYHUHGDQGKDVGLIIHUHQW
YDOXHVIRUFRQVLGHUHG]RQHV
1HWSUHVHQWYDOXH139)LJDWKHLQGLFDWRUKDVSRVLWLYHYDOXHVIRUDOOIRXU]RQHVDQGIRUWKDWWKHLQYHVWPHQW
FDQEHPDNH
&RVWEHQHILW&%)LJEWKHLQGLFDWRUKDVYDOXHVJUHDWHUWKDQWKHOLPLWIRUSURMHFWLQYHVWPHQWVIRUDOOIRXU
]RQHVDQGIRUWKDWWKHLQYHVWPHQWFDQEHPDNH
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